Introduction: A Review on Tzitzieca Geometries
here that not all Tzitzeica surfaces are expressed globally as a graph.
10
(2) The so-called Tzitzeica equation for M given in asymptotic coordinates (u, v)
11
(for the hyperbolic case K < 0, i.e. Tzitzeica(M ) < 0) since then the compati-12 bility relation of the Gauss-Weingarten equations is an equation in a function are referred to as the Tzitzeica equation depending on how the surface is defined.
19
Our study below restricts to two surfaces also found by Tzitzeica: 
which is an algebraic surface of order 3.
24
Another very interesting Tzitzeica surface was introduced in [2]: The Maple software yields its Gaussian curvature:
Also, a transformation of coordinates:
yields a new equation for M 3 :
The inverse of the transformation T is
For example, two points of M 3 with integer coordinates are P 3 (1, 1, −2) and In order to enlarge the study of Tzitzeica two-dimensional geometries, we com- 
Wick Rotation for Tzitzeica-Monge-Ampère Equation

13
We return now to a Tzitzeica graph M : z = g(x, y) and its Tzitzeica-Monge-
14
Ampère equation:
for which a Wick rotation g(x, y) = ϕ(x, iy) is applied. After a straightforward 
The corresponding λ i is Tzitzeica(M i ). We note that the O(2)-invariance of the means that the graph of ϕ 2 is exactly M 1 . We express also these functions in 27 the complex variable z = x + iy:
Let us point out that also from the complex analysis point of view the pair
ϕ1(x,y) ) is respectively the real and the complex part of the holomor- 
(ii) If we allow in (1.6) the coefficients a, b and c to be complex, we get that 
Hence, we have another polynomial relation between two Wick-Tzitzeica soli-
(iii) More generally, let us start with a Monge-Ampère equation for real valued
and we associate the Wick-Monge-Ampère equation for ϕ = ig : D → C:
Supposing that f is r-homogeneous:
we get that (2.9) becomes the equation: If, instead of complex deformation g ∈ R → ϕ := ig ∈ iR, we consider the classical Wick rotation g(
which is an equation in (x 1 , . . . , x n−1 , ix n ).
10
(iv) For the complex expression of a function ϕ(z,z) above, we compute also the 11 determinant:
We obtain
(2.12)
We remark the mild character of ϕ 1,2,a . Also, ∆(ϕ 
for any Borel set E ⊂ Ω. Since
we get for its Monge-Ampère measure on products The same system appears in [6, p. 128, 7, p. 30] under the name of Nahm system of 14 static SU (2)-monopoles. In a similar manner, we have for
of M 2 the ODE system:
Is easy to derive a pair of first integrals for these last two systems: (y, z) ;
(3.4)
We remark that F 
